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INTRODUCTION 


The contents of this report are the results of a stress analysis 
conducted on the critical areas of the DP Ejection Launcher Inner Tube 
Subsystem. It was determined that the hardware and/or assemblies 
experiencing the critical load conditions were the tube, power cylinder 
assembly, detent assembly, warm cable cutter assembly, plumbing fittings 
and tubing. The stress analyses on these components and subsystems are 
presented on the following pages in the form of mathematical calculations 
and accompanying sketches without explanatory text. The drawings in 
Figures 1-5 (pages 50-54) show how the components relate to the overall 
system and give more detail on the items tested. 


Equations and other data used in this analysis were cbtained from 
the Machinery's Handbook! and Formulas for Stress and Strain.? 


The materials used throughout this analysis are 304, 316, and 17-4Ph 
corrosion resistant steel, AMS5700 series steel, and 6061-T6 aluminum 
alloy. The mechanical properties for all material used in this analysis 
are shown in Table 8.1, page 46. In all cases the lowest specified 
values were used to insure a conservative design. 


Each area has been analyzed for worst case under the following 
conditions: 


Maximum Internal Pressure (P.) anne cele 3h 3 5,000 psi 


Internal Operating Pressure (?,) SP ais “Oh Toe st eae es 2,000 psi 


Maximum External Pressure (P) Beene age fe ee Se 700 psi 
Maximum Handling Load (P.,) ao ey de ee ye de es ey Vo 2SZOOO: Tb: 


Where worst case load conditions differ from those listed above, they 
are so noted at the specific point of analysis. 


The final result is the safety factor (SF) achieved or in some 
cases, deflection. These values are listed in the Summary Table 8.2, 
page 47. 


1 Machinery's Handbook, 20th ed. New York, Industrial Press, Inc., 


1976. 


2 Raymond J. Roark. Formulas for Stress and Strain, 3rd ed. New 


York, McGraw-Hill, 1971. 
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ABBREVIATIONS AND SYMBOLS 


area (in*) 

aluminum 

alloy 

bearing area (in?) 

maximum bearing load (ibs) 
bearing stress (psi) 

corrosion resistant steel 
outside diameter (in.) 

inside diameter (in.) 

modulus of elasticity (psi) 
moment of inertia 

inches 

moment arm (in.) 

pounds 

moment (in.1bs) 

T/V 

number of threads 

external collapsing pressure (psi) 
pitch diameter (in.) 

ejection load (lbs) 

handling load (ibs) 

maximum internal pressure (psi) 
internal operating pressure (psi) 
maximum external pressure (psi) 
thread pitch 

pounds per square inch (1bs/in?) 
radius (in.) 

shear grea (in.) 

maximum bending stress (psi) 
shear load (lbs) 


shear stress (psi) 
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hoop membrane stress (psi) 


safety factor 


tensile area (in.*) 


maximum tensile load (lbs) 
tensile stress (psi) 

thickness (in.) 

Poisson's ratio 

deflection (in.) 

section modulus 

shear strength (psi) 

ultimate tengile strength (psi) 
ultimate bearing strength (psi) 
yield strength (psi) 

bearing yield strength (psi) 


diameter 
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THE poe HousiNG 18 1/2! SQUARE BLT BECAUSE OF 4 DRILLED 
HOLES THRU THE HOUSING ASSUME A CYUNDRICAL TUBE OF 
2" 0.D. x 'Hoe! 1.0, FOR THE FOLLOWING CALCULATIONS, 


SrrRess From INTERNAL Pressvees © RWG, 


7B Fx = SOOO LBYN?, R=.5235 INS. C= 1094 Is, 


ss S000 LBS /In2 *% 5235 iNS 
-1O9S4INS 


S,= 23,926 LSS/In* 4— 


Existing SF = dyer 


a 


= 80.9909 LBS/IN@ 
23, 926 LBS/INe 


SF = 3.34 q— 


NWC TM 3358 
( 


INTERNAL STRESS @ Ry & by | 


S,= * Ro -Re® 2060 LBS/IN®, R= .5235 INS, L=.10V4INS. | 


~ ZOCO LBS /In*® XX. S235 INS 
~lOT41NS 


S2= 9570 LBS/IN*+<— 


Existine SF =6y 


Sz 
~30,000 LBY/N*& 
Q570 LAS/IN® 


SF =3.13<q— 
Stress Erpom ExterniAt Pressuee © P2&P 


ce (SEF 


py _ 1094 20x10? 


.5235] 1+ 4/30x10>. 5228) 
28x loe/ 1094, 


P’= 2089 30x 10° 
1+4,2857x10°>x 4.785 


P’= 4) 


P’= 2989 | _30x10>_ 
1.0205 


P= 6141 LBS/IN? q— 


Exisrine SF =P’ = ci4iispyin* = g77q— 


PR 700 LBS/IN* 


' 7 | NWC TM 3358 | 3 
3.2 FASTENERS, Piston Closure 

: MATERIAL : See TABLE 8.1 ITEM 3, Pace 46 

| | SouVING For SF 


FASTENER + ee: #35 V4: 2BUNE x 2% LONG 
4 REQ’D., FIG’ 4 4, \TEM 12, Pace 53 


> 


| ConsIDER THE Steeda STRESS ON FASTENER THREADS 
TE RA ASE (d¥* = .7854(.9375)*= 690 IN*<— 


= 5000 LBS/n2x .G90 IN® _ | 


ae TL = 3450 LBS = 862.5188 q— : : 
4- BOLTS eS te | 


Taz TR(B)(n) Py=.2225 , p=.o3s71, n=8.75 
= 3.141Gx .2225 (238) 375 


= BAAIGX 2225S Kx .O17T855 x B.7S 


Ta = 1092 INz=< — 


° Te Me | 

Th | 

= 8625 LBS 
AOR? IN 


Te, = 7898 LBS/IN* <4— 


Existine SF = ds 
Ts 
= 572,500 LES/IN® 


7,898 LBS/IN= 


SF =7.28<— 


‘at. 


NWC TM 3358 


! 
t + 
BO Sa Dah A i snes a Si th etd a As ea ee ea 


1 


| Consioe€e Tensite Stress ON Minimum THREADED Dia. | 

: T= 862.5 LBS <— (FRom PAGE 20) 

! TaD D= pas THREAD DiA = .2062 IN, 
= 73854(.106D 


=.7854 x 04257 


Ta =2.0334 Int <q— 


Te = Ne. 
Ta 
~ 862.5 LBS 


0334 IN* 
Te, = 25,823 LBS/IN* 


ExistTine SF =Gur 
Ts 


~ |S5 COOLBS/IN* 
25, 822 LBS/in® 


SF =4.00 q— 


NWC TM 3358 
4.0 DETENT ASSEMBLY 


4.( OSOETENT PIN 
MATERIAL: SEE TABLE &.\ ,» SEM 2, PAGE 46 
Sotvine For SE ON WANDLING SHEAR 


Fig. S, lrem 3, 
PAGE 54 


|  3(785.750)” 
| | 
| | = (.7894)(.5675) 

= .4418& jw? <—_ 
| S_ _ 23,000 
| S$ Sa .44ta 


= $6,587 L8S/iIN* 4— 


am | a 


_ 72,500 LBS/iN® 
56,581 LBS/IN= 


SF = 1.28 << 


4.2 COVER an 


SOLVING FoR OecFLECTION 
| MATERIAL: SEE TABLE S-\ ITEM 1 PAGE 46 


i ¢« ¢ 7 
feces 


t FiG S trem 2, 
| PAGE 54 
| 
21.48D 
Max Gas ry - 3 Pal m*-1) 


Io met" 


| ae Max Y a (39(s000 Lacy - | 
i IG ARC Ax10°%)(.275)9 


-GiseoafseaeaY =i] 
: Iu (3.8462) "(28x 10¢)(,6S2D 


: _ (3) e00)( 13.1933) 
~ (12.4818) (2a x10%) 


i _  206899.5 


SaScasee oe. FT eee ins— 


i 


| NIC TM 3358 : 
ne Se ae Se SPT Ce Ss oe eee REE Ca Nearer cee Teme eee Sa 


Max Y at Ry = @ Ry (13.7933) _ 
t 349.4906 Kio © 


(3) (2000)(13..7933) 
349.4906 x 10° 


i 

: 

827159 .8 = OZ & | 
Leste Se. S 40007S 68 INS — i 
| 

| 


3494906 x jp? 


| 
2 614.3 FasTENeRs, Cover (4 Read) 
| MATERIAL: SEE TABLE 8.1, ITEMG,PAGE 46 | 


| 2.45D 
i Wei 
t wo 
| FIG 5 ITEM 1; 
PAGE 54 
( | | 
| 
Fic. S ITEM 11, Pace 54 : 
(3/2 -24) y 
Ty 
: _ SOLVING FOR SEAT P. & Our ano Py & Oy: 
T, = .0878 IN* (MACHINERY’S HANDBOOK) 


RN 
a 
Trat R= 1 (2.45)(R ) 


= (1854{6.0025)(5000) = 23,572 1B q— 


TL at R= T (2.48) (Py) 


= (.7854\(6.0025)(2000) = 9,429.8 &— 


NWC T™ 3358 | 


_ 23,572 
(4A) = (4-878) 


13,512 
3512 


= 67 NN BLBS/N? — 


oe SFE AT R & Our = _ Gurr 


a _ \T5,C00 LBS /1N2 | 

; = ~ 67,118 LBS/IN®: 
¢ 333) . 
7 SF =2.61 @ | 
va 261 4+ 

| r : 

Tes AT Ry, = L = 2429 
| (4TA)  (4%0ars) 


| 
f | 
, ! 9429 | 
= ———= 26, 842 LBS/IN*> 
3512 ee 


Oy ! 
| wa SF AT R a 0, = Ts 


— IIS, COOLBS/JIN= : 


216,848 LBS/IN* 
SF24.2a <q 


| 
1 
i 
| 
| 
| 
{ 


- MATERIAL : SEE TABLE 8.1,1TEM 1, PAGE 46 
Setving For SF 


Nore: ActHauer tHe DETENT Housine is RECTANGULAR. 
— THE FOLLOWING CALCULATIONS WiLL BE BASED 
- ON A CYLINORICAL SHAPE OF 31%4"6.0. x 2K 1.0, 


| 

| 

| 

| 

| 

| | 4.4 Housine : 
| peek iteefactedialati! 
| 

| 


NWC TM 3358 | 


Fia 5,lrem | 
Pace 54 


| Fig 5 \tem 2 
PAGE 54 


Stress Feom InvreRnal Pzessures ! 
'‘Saw/R=Py R Py= 2000 L8S/iINz, R= ).42191NS. ie 4OGLING. 
ft 


= 2000 LSS/IN2 x 1.4219 Is 


4062 INS, 


G2 = 2000 LBS/iIn> q— 


Existine SF = Sy 
Sz 


= 30,000 L83S/In®> 


TiOoo LBYi10> 


SF= 4.29 q@— 


Sz4/R= ) RF. = SOOOLBS/Nn®, R=1.42/9 INS. L=.4062 INS 


= 5000 LBSAN*X 1.4219 INS. 
- 4062. 1NS. 


S.= 17,502 L8S/in* <— 


EXISTING SF =6uLtt 
2 


_ 80,000 LBS/IN* 


17,502 LAS/IN] 


SF=4.57 <q 


t 


| STRess Facm Ex TERNAL Peaessuzeé 
_ 6 
PES TE 


~ 4062 30 x10> 
TVG] | +4145 xtO?\ /1,4219 
28x 10¢/\ 4062. 


30 
=.2856) | + aE RD| 


30x10 
=,2856 1.75382 


P’= © 833 1Bs/n>q— 
Existine SF = 2’ 
Pe 
lo $33 LON” 


> 700 LBS/ING 
SF = 9.76 q— 


te 
ts 
| 


NWC TM 3358 


Nore * Cueck THe Smear Stress ON THE HousinG 
Flange USING THE HANDLING Loan (Ry). 


Note : FranGe Is .5G2 Tuk 4 Places | 


ae | 


NOTE * FLANGE \S 


BBN2S 2 IN. WIDE 4 PLACES 
t 
PR FIG. , PAGE 54 
5.00 
ht 
Ts ~ » M=(R, (Arm) = (25,000 (3.3115) = 89062.5 IN-LB 
R= S00 IN. 
ao 89,062.5 iIn-Le 
. 5.00 IN. 
rT 


kK i, ots La gq 


Ta = .SG2S IN. ¥ 2.00 IN, KX 2 FLANGES 
T= 2.250 1N* qe 


To 2 me, 17e'3Le 


Tt. > 2160? = T9IT Pst 


Os, 15,000 PSI 
Existing SF = A 


ae Ts 1 a 


a 


Httis 9 $QuAmE 
iS $ SQUARE 
Fis 5 SQUARE 


He 


3 
200 Sitt 


fel sas 
t 


Lo 42 dnd 500 
2 42 4a9 
ed eke Wee 


omy 


ee a ee ee ee a nee ee Pe eg PTS ee 


Sc at i ot al a 
4.5 Fasteners, MoUNTING | 
23S eee ee ! 


fos 


mic TM 3358 


MATERIAL : See Tasce 9.1, lrem 4, PAGE 46 


Sotving Eor SE 


Fig. 2, Irem Il, 
Pace 5l- 


Fig 2, tem ve 
Face 5| 


( 
1 


R= G@,0327 LB 
ElEcTION Loap 


re 15,000 L& = 
HANOLING Loan 


Nore : IN THe FottowinG CALcucaTioNs Cens0erR 
Oné Sive FREE & THe OTHer Sioe HINGED 
WitH 4 Screws TAKING THE ToraL LoaDp 
IN TENSION THEN Cweck THe Te & SF PER 
Screw Using Pe & Fy. 


NWC T™ 3358 


| | | 


a a a ct A SN ap aN 


Toy Penal M= RxARM= 60%2LBS x 3.312S INS= 19,981 WLS 
| : Q= 5.50. 


i 

= 25) \9,993\ IN-LBS | 
6.50 IN. | 

= 25 x 32633 LB | 
Th = 908.25! as qe } 
Ta = 2878 In? 4— (From MACHINERY HANDBOOK) | 


Tee Th 
j ; Ta 
ee ye _ 908-75. BS 
| . oS ~ O878 IN& 
of Ts = 10,345 LB9/iInt q— 
| ’ Exiesnne SF= Oy 
! Ts” 
| ~ FIOCOOLBY IN? 
10, 34 SiBS/INz 
SF = 8.80 q4— 


Twyla M= Rix ARmM=Z25000LBSX 3.3125 INS=82812 W4BS 
Q=S.SOIN. 
25/82812 IN-LBS| 
5.SO1N.° 
=.25 x 15,057LRS 
Ty = Bed. 3 1 es 
Tha =sO8781N® <-— (FROM MACHINERY HANDBOOK) 


Neve Nie. 
TA 


| NWC IM 3358 : 


a ee | | On a 


Ts = 3764.318 
.OB 7B INZ 
‘Te 742,874 LOs/INt <q 
ExistTine SF =6y 
Ts 


42,8714 LBS/INZ 


= | SF =2.12 q— 


| Consiper THE MAX. BEARING STRESS ON The ek 
RESULTING FROM THE PROJECTED AREA U 
a. THE ScREW HEAD USING TLWw/Fe=908 sles Th w/ Rye B14 LB 


A = 366 IN? <— (FROM PAGE 22) 
Bu= Tw/R 
RB, =.208-2518 <q 
Baz A, A=.36eIN 
Ba = 266 )N? — 
B= Ey 
=I 


= 908.25 LB 
~ 366 iIN*@ 


Be= 24872 LBS/ne 
Existing SF = 6yp 
Bes 


= 56,000 L89/N2 
2482 LBS/iIna® 


SF =22.56 q— 


omy-- 


36 


33 


o> 


| 


Bu > TLw/ Ry 

BL= B1L4.3L8 e— 
BazA A= .26ciN* 
Ba ~.366 Int q— 


By= By 
Ba 
= 3164.3LB 
366 IN 


NWC IM 3358 i 


i 
eee ae et oe eee 


cadin dibeeindet dane datcubutehe humeaanemmnel 


Bo =10, 28S as/n> — f 


Existing SF= 6ye 


Bs 
= 56,000 L38S/IN> 


JO, 2B SLBS/iIN& 


SF = 5.44 <— 


37 


: | 
NWC TM 3358 | ! ; 


S.0 Lockout Bar, DETENT 
Mareriac: See Tasce 8.1 Irems 1&5 Pace 46 
| OLVING FO ‘Can | 


$ sQuaa 
$ $QuUAGgE 


> $ 
4d SHEETS 
SHEETS § SQUARE 


'Fio. 2. lrTemS 
| PaGe 5 i 


jg? Wa 
2389 au 


{ 
Fic. 3, TEM 429 
a | o ; PAGE 51 b =| 
b os (MEAN THICKNESS) "Wide Xae 

| 4/4" LONG 


Cf 
ae 
abies 


| Note: ConsipeR ALL EDGES SUPPORTED WITH UNIFORM 
LOAD OVER SMALL CONCENTRIC CIRCULAR 
AREA OF RADIUS YT. 


| 
| 
| 
Lockout Bae b=t"wive ,as4V2" LONG t= He THGNESS 


| = 0.203 Ish (m2 -| WHERE? le = 
| UO MPETI + 0.4ene -+ % 
Tez Th Th (2 asst LCsF b= 2.00 Ins | 
Va =scee 6664-4418] = 3,846/ STEEL) 
T= 2LIZ3LBs<4— m= 2578 ALUMINUM) 
Ty? FE(-750" E = S2Bxicl (TER) | 
a Ox IOTALUMINUM) 
= 78S4x .5625 
Taz 442 IN*-— t =.3125 CLlockeuT BAR) 
| =.250( SKIN TUBE) 
Tes 2123 LBS c=b=) =.222 2") 
2 -442 IN* rig 45 (ge Y 
= 2 =,3636(SKIN 
| Ve =47,789 LS8/INt <— aL, 55. C 


NWC IM 3358 


Lockout Bare - DEFLECTION 


| Y =.9.203 (41789) ic 3.246°-| 
| | 3.8462 (28x 10%) .31253 C1 +0.462 x, 222 
14,719 X 28x 1OSX0.0305xX |.0011 


= (33,779 


12,644,553 


.01058_INS q— DerriectiIONn on Lockout Bar. 


as 
= 
2 
co 
a 
“ 
we 
my 
ry 
my 
° 
a 
Cy 
2 
oe 


| 

| 

T b= a —_ Fad = | u 

| Tose FQ" WIDE ,AS5-4 LONG SEs Yq THicK 
{ 


Bio Y= 2: 20BTs iCm?-1)  wHeresTe= Th i 
ke ) m2 Ete +0.4G204 Th : 
Tee TL T= 2i\23LBS<—(eace 32) : 
Ta Thea xb | 


Ta= 4.50 IN= 4— | 
| 


| T= 2112388 


4.501N@ 


Te =4694L8S/in? — | 


| Y *2: 694) (2.0°( 7782- 
2118* (10x 102) .250°(| +0.462 X .3G23CT 

YY =-9:203 %4694.% 4x6, 1173 

T.NT3X IO X 10° xX 0.0156 x 1.008 
Y = 25,603 

1,213,530 
Y =2.22109 INS. q— DEFLECTION on TuUse 
| Nota: The DETENT PIN HAS A TOTAL _ENGAGEMENT pEPTH 

INTHE MOSS oF .SOINCHES. THE MAXIMUM 


DEFLECTION 1S 02109 INCHES » THEREFORE 
THE DETENT PIN CANNOT BECOME DISEN GAGED. 


” 4 | 


| 


i 


NWC TM 3358 
setlists 


MATERIAL: SEE TABLE Bl, ITEM 1, PAGE 46 


6.0 PLUMBING LINES 
SOLVING FOR SF 
i t2,049 
315g - - 
A aS 
: R (Mem) 


VAGZ, EM 23, 
Pace 5! 


Stress Feom Invrernal Peessuces 


Py= tooo LBSANe, Ro & 163 Ws, , C= 04% NS 


Ss 


7. = 


i 


MEAN ° 


FYR _ (Z000)¢i63 ) 


% 04 
6,053 LBS/in® <q 
EXisT WG Se 
SF 


i 


Sy 


ou 
30000 LBS/AN*> 
&, 653 LBS ine 


450 q— 


o> 


we 


i 


| NWC T™ 3358 
Dae re pec ee A et he al ! 


S000 LBS/IN™ , Rycay TIO31NS. 


ey = ) 
BS Pye KR _ (S000 )¢ le ) 

a et Fd? Oe ee 
> 


t > , 040591NS | 


c ,O%&9 


7 = \663t LBS/WWr q— 


\ 


EXVSTING SF = Sur 

Su ; 

| = $0,000 LBS/in* 

a \oes2 CBY We 
: sr = 48l q— 


Stress From ExTERNAL Pressure 
STRESS TRAM EXTERNAL FRESSULE 


dae z eer | 


po = 2249 Ox 10° 
~ 164 (+4 oxiot\ /s163 \ 
23 x 10° ,O49 


(\ 


P! 8610 LES/\wre — 
p! 


EXISTING SF > = 
2 


= & 610 LBS/in > 


T00 LBS/\Ne 


SE = \%.30 g— 


omy-- 


NWC TM 3358 
ie ap face aE Ne Sl ee eet 


| To PIPE AWD TOBE FiTNGs 


MATERIAL: SEE TABLE B1 ITEM, PAGE de 
S0LvWG FoR SF 


Ye-2T NPT PLUG: cig | 


eae SF Hed. feta 
aster Teed 8 a TARE 
ci] tr otle 2 Shhh 5 SQUARE 


Tensii-e STRESS ON THREADS 
¥p = BOBS Dp P= 0370+ nN=G.15 


3 

Tat WHE) n= Gate y, 34951) CEE) es 

ioe 
Tee) A aT Ds GINe), 3339) 

ad 
rs 

= (S000 LBS) 0873 1M A= .c8T7 a wr = 

TL = 4305-85 q— 


v= To = ABeSUBS = Zo5cLEs/imn> 4 — 
TA AF2T6 IW ce 


J, _ 1$000 LBS/iIn* 
ars 3,056 LBS/in® 


SF = 49! <q 


_ HA | 


SF = 


| MWC TM 3358 | | 
MATERIAL: SEE TABLE 8.1, ITEMI, PAGE Ab | 
| SOuving FOR SF | 
: Be Se .464¢ | 
V4 WPT FITING | 
; +1739 DB | 
| | 
= Ty HE [Ger y- ¢ 2647] + 0749 wt 
: 7: 
| r , c 
T = Pel) A= TOBY =~ Giidic}( 36+) 
= Spoo LBS/iwe 1041 1%} 3 = | 
A~ ,\04| int g@ 
(Tit StOSLBs q— ——_—_ 7 
Te = Te = BOS tBS = Goq0 LBs/n? Q—. 
Ta 0749 WNT nae aad | 
- sSsF= Curt 


| Ts 
SF = 80,000 LBS/in* 
6,349 LBS/ we 


sF= St = <-— 


43 


45 


Rade ieee a Mo ee 


ee. ee es 


| NWC TM 3358 | 


MATERIAL: SEE TABLE 8.1, ITEM 1, PAGE 4b | 


a as a 


SoLvinG FOR sE | 
FLARED Tube FITTING For 2a Tuse IN ACCORDANCE | 
WITH M$336S1-G | 


S/ie ~IGUNE - 3A 
-4943 MINOR & | 


eb | 
of} 
passer | 


T, H (ee1y*- ¢293)4 = 1068 We Qe— 


sR 2(A) A= Wpr- 3.1416 (.293)" | 
re zm : 
= S000 LBS/i0(, O67 ivr) hk Es u <q 
= ,067 IN 
T_= t31Les q— 
ee Meats, -SSTees.. 2 <+<— 
ee be > 221 F>2 = ass LBS/\ Qe 
> ae A06B\0> Se 


BO 000 LBS /iIN™ 
seo Bo, 000 LBS /in' 


3,155 LBS/ nv 


44 


- een te me. 
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6.0 SUMMARY 


THE RESULTS OF THIS ANALYSIS SHOW 
| A CONSERVATIVE MARGIN OF SAFETY IN 
|) MOST CASES. IN CERTAIN CASES DEFLECTION! 
WAS CALCULATED ON THE ASSUMPTION THAT | 


€ 
ARE 


IF THE DEFLECTION VALUE WAS NERN 
SMALL , FAYLURE WOULD NOT OCCOR. 


QO SHEETS 5 SQUARE 
tts 5 SQUAR 


' 
Pa 42.382 100 SHE 
ro] 
ane 


Y 
00 § ju 
42 389 200 SHEETS $ SQu. 


4238 
2 


MAX\MUM LOAD VALUES SHOWN IN TABLE | 
8.2, PAGES 47-49 , THAT DIFFER FROM 

THOSE LISTED IN THE INTRODUCTION aRe 
| THE RESULTANTS OF APPLIED DESIGN | 
| LOADS. 


<>" - 4 # 
~ 


“ HT 


eA a) Pe 
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ae penne NS RE RR ET I RTS ES EEE 


¢ 


“HOWW [1102 
BOLESwyi(+2-8/4) sad 


; A3ONULXA' ATV 
000 BE [8/002-V-9O] AV 91-1909 


0001" AY3H 
AV14 ‘MW392S 
Sau) 


"NOVA ‘y109 
Q00'SLI | BOLSSWY (e2-%,,) S BUD 


Th QN02’S3u9 
Ha v-Li 


$309 
S3al\das Oe 


¢ 


ans'ts looa’sti| 000'SLI 


O\ 000'9¢ | oo0o2 | cos ‘Lt 


000%6%| 90016] COO OFI| LGGISYN 


9008's] 000‘Si! 


900‘SrI Wb8-2 IW 


900'si | c00'°0€ | O00‘0S | €9L-5-99 


(\Sd) (Gd) 
ABVSHS| AVAIA 


SF) l\d3ad0%d WIINVHDAN VS AVavVL 


(1Sd) 
SusnNal 
Sywin 


(01 * 15d) 
AANDUSVTS 
aosmnoon[——s >NIavas 


(Sd) 
OVX | SLNWALIN 


TC NIavas | 


“ON. D3dS 
Aa vw 


NOQ11d189S39 
MO WVUSLWWYW3dl 


WVADS 
Benassy Side 1 set fF 
PAVADS © Srtansey ome re aD 


on 
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iD 
22 
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oy 
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AVLCO'D 
120 ‘% 
a1 uco's 


@1 UEZO ‘9 


Q1 U60'9 


a U690'9 
TUEOD 


\sd 000°U 
Isa 0Q0'S 
\Sd OO0'S 


1Isd000'S 
1Sd OOL, 
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saad 
4d b-LI 
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Hd ¥-L\ 


$3) vO 
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mz | 15d 000's NOISNAL | \LeLswy WBAOD SUANSLSV4 | 

{ 
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LL’S \sd OOL, ‘dWOD d4OOH 
Gye 1Sd 000'U NOISN3L dOOoH 
= ree ISd 0000S NOISNAL dQOH] S3ADd POE NOLSId ‘DNISNOH 
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